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COVID-19 pandemic crisis were discussed. 147 questionnaires were completed by engineering
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and construction professionals and cases studies included two different projects in the cost and
specifications were presented. The results showed a difference in the opinions of the owner,
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contractor, and consultant. The most effective three strategies for work continuity considering

Construction projects

Covid-19 from the owner's point of view are online virtual teams, working remotely, using building

Performance
Covid-19
Crisis

information modelling, and modern technology. The most effective four strategies from the
contractor's point of view are dividing rest times for workers and minimizing the number of
personnel in groups, the reanalysis of contingency reserves to maintain the project's schedule,
reviewing contract clauses related to claims, and disputes resolution, and double shift work.
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1. INTRODUCTION
From the time when the first narrated infections in Wuhan China, in the late of 2019, COVID-19 has had a substantial peal on
human life and health. By the early of 2020, the World Health Organization (WHO) announced the eruption of COVID-19, a public
health crisis of international concern. On 11 March 2020, the World Health Organization officially announced COVID-19 a
pandemic. The first case was infected in Egypt of covid-19 on Feb 14, 2020 (Gilbert et al., 2020). On 16 March 2020, the Egyptian
Government began issuing decisions as preventative courses as part of the country's inclusive plan to cope with any potential
Coronavirus ramifications (Essa et al., 2022). The prevalence of the covid-19 pandemic and precautionary measures taken by the
countries from the ban and closure had had an impact on the different business sectors (Rothan & Byvydy, 2020). Therefore, the
study aimed at evaluating the influence of COVID-19 on the construction performance in Egyptian projects. Besides, assessment
of the work option strategies under COVID-19 outbreak.
The present work focuses on the building sector of construction projects in Egypt and its main objectives are:
1-

Determining and testing the influence of COVID-19 on the construction performance in Egyptian projects using analysis of
data collected from the questionnaire form.

* Corresponding author. Tel.: +0-100-975-2892.
E-mail address: ibrahim.mahdy@fue.edu.eg
Peer review under responsibility of Faculty of Engineering and Technology, Future University in Egypt.
© 2019 Faculty of Engineering and Technology, Future University in Egypt. Hosting by Association of Arab Universities, Arab Journals Platform. All rights reserved.

https://digitalcommons.aaru.edu.jo/fej/

Published by Arab Journals Platform, 2021

1

Future Engineering Journal, Vol. 3, Iss. 1 [2021], Art. 5
2

Future Engineering Journal 3 (2022) 2314-7237

2-

Identifying the most effective work option strategies under the COVID-19 pandemic crisis.

This search is conducted in the following sequence:
1. A literature review was carried out to investigate the previous works in this research area.
2. A questionnaire survey was carried out to identify the most harmful effects of COVID-19 on Construction
Performance in Egyptian Projects.
3. Cases studies included two different projects in the cost and specifications.

2. Risk consequences of COVID-19 pandemic crisis on the construction projects
COVID-19 pandemic has affected the quantities bill, the completion of the project, and influences the contract and the occurrence
of force majeure in the Nigerian construction industry (Kabiru & Yahaya, 2020; Johnson et al., 2020). COVID-19 leads to a decrease
in productivity in construction sites by 50% and delays in projects by 20% to 65%, in addition to an increase in cost from 10% to
60% in Malaysia (Olanrewaju et al., 2021). It also affected the management of the project teams, and consequently, the project
activities are delayed because of the employees working from home and the difficulty of ensuring the application of occupational
safety and health procedures in the UK (Jallow et al., 2020).
COVID-19 pandemic could lead to a shortage of labor and affects supply chains and contractual relations between the parties to the
contract in the USA (Trenor & Lim, 2020). Therefore, the pandemic impacted the construction industry both directly and indirectly,
causing delays, suspensions, and contract completion, as well as bankruptcy (Bleby, 2020). In addition ,the COVID-19 pandemic
may give rise to a demand by one party for adjusting the contract prices or the project duration because of the contract including
clauses on the claims of delay because of particular events or price adjustment conditions (Hansen, 2020).

3. Construction projects continuity under COVID-19 pandemic crisis
Modern project management and communication tools of project staff, such as online meetings and video chat, allow to manage
and operate from out project site by the team. To visualize the project in virtual meetings, use building information modeling and
3D buildings (Jallow et al., 2020). The possibility of alternative such as supply sources diversification, transportation, jobs, and
buyers are being considered (Trenor & Lim, 2020).
In the case of a public-private partnership, shared and distributed risks, the creation of profit-able motivations to face joint risks,
greater collaboration, and trust among stockholders, are all factors to consider (Baxter & Casady, 2020). Companies examine their
contracts to establish contracting parties' rights and commitments, evaluate risks influencing specific contract commitments, and
review the contract terms which may validate work completion in case of unforeseen events (Trenor & Lim, 2020).
Nnaji et al., (2022) conducted a survey in the United States, and the results revealed that the most effective implemented strategies
to mitigate the spread of Covid-19 are increasing distances between workers, reducing the number of gatherings to no more than
10, and a strong tendency to use wearable sensing devices and video-conferencing apps.
Zheng et al., (2021) conducted a survey in China, and the results indicated the importance of knowledge and education about the
Covid-19 epidemic and its relationship to following preventive measures through education sessions. The results also showed that
the most widely used practices are maintaining the ventilation and cleanliness of the work environment and frequent hand washing.
Amoah and Simpeh., (2021) conducted a survey in South Africa, and the results indicated that the most preventive practices to
mitigate the spread of COVID-19 are the use of face masks and shift work.
Olanrewaju et al., (2021) conducted a survey in Malaysia, and the results found that providing face masks and hand gloves,
increasing education, creating awareness, and continuous monitoring of safety measures contribute significantly to limiting the
spread of infection
Tao et al., (2021) Providing a smart real-time monitoring system to ensure that safe distances are maintained between workers and
alerts in case of violations.
Araya., (2021) Distributing workers to multiple work shifts by activating a night shift to maintain the time of construction projects
and limit the spread of the epidemic.

4. DESIGN OF QUESTIONNAIRE
The questionnaire was first developed in English. However, it was used for collecting information in Egypt. Therefore, the English
version had to be translated into Arabic. After translation, the Arabic version of the questionnaire was distributed to 3 persons who
had professional knowledge in the field of construction management and work in different Egyptian construction firms. They were
asked whether: (1) the items were stated in a shared vocabulary, (2) the items were precise and unambiguous, (3) there were biased
wordings,(4) they could answer these questions. They returned the questionnaires with their comment, and some alterations were
made according to their suggestions. After this step, the researcher was confident that the questionnaire could be used for the largescale survey.
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The questionnaire was circulated to 190 construction professionals. About 147 replies are received form the construction
professionals.
The survey’s questionnaire is divided into two parts .The first part includes the job description, for example, sector of work,
experience .The second part is the questionnaire form which includes the effects of COVID-19 on Construction Performance in
Egyptian Projects. Factors that are considered in the questionnaire revolve around the following areas:

1.

Criteria for measuring cost performance

2.

Criteria for measuring time performance

3.

Criteria for measuring quality performance

4.

Criteria for measuring health and safety performance

5. SAMPLING PROCEDURE
The researchers were devoted to make sure that the research samples involve stakeholder, namely the employer, the main contractor,
and the consultant. As well as they include different work sites which were directly related to the topic of the research, as a random
sample to represent the research community properly. The following equations produce a representative sample size for a large
population (n0) (Cochran, 1963).
n0=
n=

𝑧 2 𝑝𝑞
𝑒2
𝑛0
𝑛0−1
𝑁

1+

(1)
(2)

Where:
𝑍 2 Is the abscissa of the normal curve that cuts off an area at the tails for a specified confidence level, the value for Z is
found in statistical tables which contain the area under the normal curve e is the desired precision is the proportion of an
attribute that is represented in the population, q is equal to 1− p, N is the Population.
The survey targets are considered a sample of 25 consultant companies and 50 entities affiliated with the Ministry of
Housing, Utilities, and Urban Communities .The total population for the survey is 540 contractors, consultants, and entities
affiliated with the Ministry of Housing, Utilities, and Urban Communities.

6. DATA ANALYSIS
We supplied several hypothesized statements based on the research paradigm stated previously, and asked respondents to score the
statements on a five-point scale (where 1= "strongly disagree" and 5= "strongly agree") to get insight into the impacts of Covid-19
on construction performance. The Mean Item Score (MIS) is listed from lowest to highest (from the highest to the lowest) .The
remark with the highest-ranking was regarded to be the most important .The following formula was used to calculate the Mean Item
Score (MIS).
MIS = (1n1 + 2n2 + 3n3 + 4n4 + 5n5 )/(∑N)

Where:
n1 = strongly disagree respondents’ number
n2 = disagree respondents’ number
n3 = neutral respondent’s number
n4= agree respondent’s number
n5 = strongly agree respondents’ number
N= respondents’ total number

The procedure used in the analysis of data was aimed at establishing the Relative Importance Index (RII) of the work option
strategies. The collected data have been tabulated processed and analysed by SPSS program (Statistical Package for Social Sciences)
version 25.0, a statistical software tool for data analysis.

7. RESULTS AND DISCUSSION
7.1 Survey Participants
Published by Arab Journals Platform, 2021
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The respondent’s feedback comprised 37 (25.2%) owners, 47(32%) consultants, and 63(42.8%) contractors as shown in Table 1.
Table 1: The Job description
Statement

Frequency

Percent

Owner

37

25.2

Consultant

47

32.0

Contractor

63

42.8

Total

147

100.0

7.2 Criteria for measuring cost performance

MIS

The impact of the Covid-19 pandemic on cost performance on construction projects was discussed from the point of view of the
contractor, owner, and consultant according to the criteria for measuring cost performance.
4.50
4.00
3.50
3.00
2.50
2.00
1.50
1.00
0.50
0.00
cash flow of
Over head
material and project labor
the project percentage of equipment
cost
project
cost

owner

contractor

project over
time cost

disputes and
conflict

consultant

Figure (1): Criteria for measuring cost performance

The cash flow of the project ranked as the highest one that affected the by Covid-19 from the owner view as shown in figure 1. As
well as, It is ranked as the most common affected factor by the crisis with (MIS=4.00, R=1). As a result of the economic recession
worldwide; from the point of view of the contractor and consultant the cash flow and overhead percentage of the project were
ranked number one.

7.3 Criteria for measuring time performance

MIS

The impact of the Covid-19 pandemic crisis on-time performance on construction projects from the point of view of the

4.50
4.00
3.50
3.00
2.50
2.00
1.50
1.00
0.50
0.00
Percentage of orders
delivered late

average delay in
claim approval

owner
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contractor, owner, and consultant according to the criteria for measuring time performance is illustrated in figure 2.
Figure (2): Criteria for measuring time performance

As shown in Figure (2) an average delay in payment from the owner to contractor and average delay in claim approval were
ranked number one by the owner, contractor, and consultant. while the unavailability of resources as planned through project
duration at finally.

7.4 Criteria for measuring quality performance
The impact of the Covid-19 pandemic crisis on quality performance on construction projects from the point of view of the
contractor, owner, and consultant according to the criteria for measuring quality performance is illustrated in figure 3.

5.00

MIS

4.00
3.00
2.00
1.00
0.00
Interaction between project Monitoring and feed back by Good communication among
participants
project participants
people

owner

contractor

consultant

Figure (3): Criteria for measuring quality performance

As shown in Figure (3) the effect that was ranked number one by the owner, contractor, and consultant was the monitoring
and feedback by project participants while good communication among people at finally.

7.5 Criteria for measuring health and safety performance
The impact of the Covid-19 pandemic crisis on health and safety performance on construction projects from the point of view
of the contractor, owner, and consultant according to the criteria for measuring health and safety performance is illustrated in
figure 4.

5.00

MIS

4.00

3.00
2.00
1.00
0.00
Application of health and safety factors

owner

contractor

Promote the completion without injuries

consultant

Figure (4): Criteria for measuring health and safety performance

As shown in Figure (4) the effect that was ranked number one by the owner, contractor, and consultant was the Promote the
completion without injuries; Application of health and safety factors was ranked second.

7.6 Assessment of the work option strategies
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The judgement of the work option strategies under the Covid-19 from the point of view of the contractor, owner, and consultant
according to RII is indicated in Table 2.
Table 2: The assessment of the work option strategies
work option strategies
Temperature detection using a respiratory mask, maintaining safety
distances, using guidelines, and applying education materials of health.
Using 3D design models and building information modelling (BIM) to
facilitate remote work.
Reviewing contract clauses related to claims and dispute resolution
Modern technology methods implemented for monitoring to follow up on
business, such as modern cameras.
Use virtual teams online and work remotely.

RII owner

RII contractor

RII
consultant

90.20%

87.00%

87.00%

81.00%

54.00%

56.00%

80.00%

81.20%

84.60%

83.00%

52.00%

58.00%

81.00%

50.00%

54.00%

The reanalysis of contingency reserves to maintain the project's schedule.

79.00%

83.40%

82.00%

The reanalysis of contingency reserves to maintain the budget for the project.

79.00%

80.60%

80.00%

Double shift work

76.00%

82.00%

82.20%

77.00%

80.00%

80.00%

80.00%

86.00%

84.60%

76%

82.20%

81.80%

Assign critical resources to each activity in the schedule organization
structure
Dividing rest times for workers and minimize the number of personnel in
groups
Revising of contract's conditions and terms to assess any provisions in the
agreement that defend performance under coronavirus epidemic crisis.

Table 2 indicated that owners, contractors, and consultants agreed on the importance of following precautionary measures
such as temperature detection, implementing a respiratory mask, safety distances maintained, using instructions, and applying
health education materials. Then comes the most effective three strategies from the owner's point of view (RII<80%) are the
use of modern technology methods for monitoring to follow up on business, use virtual teams online and work remotely, and
use 3D design models and building information modeling to facilitate remote work. The most effective four strategies from
the contractor's point of view are dividing rest times for workers and minimize the number of personnel in groups, the
reanalysis of contingency reserves to keep the project's contract duration, reviewing contract clauses related to claims and
dispute resolution, and double shift work.

8. CASE STUDY
Two projects had different cost and specifications were chosen to know the impacts of COVID-19 on the performance of cost and
schedule of construction projects in Egyptian projects. In addition, identifying the most effective implemented strategies to
mitigate the impact of Covid-19. Table 3 shows a brief description of the case studies.

Table 3: A short case studies description.
Project

the estimated cost

the essential education
school building

(L.E.21 million)

Residential clusters

(L.E.3 billion)

Project Description
Execution of an essential education school building project with an area of 3000m2
owned by authority of new urban communities, ministry of housing. Financial close
in 2021.
9 clusters Residential, all cluster consist of 23 Residential Building owned by New
Urban Communities Authority, Ministry of housing, located in the Latin Quarter in
the new city of Alamein. Financial close in 2022

The case studies research methodology is as follows: 1.
2.
3.
4.

Interview with contractors and consultants of these projects.
Study of basic contract and preliminary information and the project history.
Monitoring works in the bills of quantities and schedule of projects.
Analysis of actual performance of the project compared to contractual schedule.

https://digitalcommons.aaru.edu.jo/fej/vol3/iss1/5
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8.1. Case study No (1):
The project is a school building with area about of 3000m2 owned by new urban communities Authority, ministry of housing,
financial close in 2021, project duration 18-month, the estimated cost (L.E.21 million).
The duration of the project has increased by 2 months, where the contractor submitted a change demand in the duration of the
project because of the pandemic that led to a reduction in production rate. Table 4 shows the additional cost that the contractor
incurred.
Table 4: The additional cost that the contractor incurred.
The estimated cost (L.E.)

Actual cost (L.E.)

Cost difference (L.E.)

the percentage of rise-cost

21000000

21240000

240000

1.14%

From Tables 4 above, the additional cost that the contractor incurred by the extension of the duration of the project because of
COVID-19 is about L.E.240000, where the percentage of cost rise is 1.14%.

8.2. Case study No (2):
Nine clusters Residential, all cluster consist of 23 Residential Building owned by New Urban Communities Authority, Ministry of
housing, located in the Latin Quarter in the new city of Alamein, financial close in 2022, project duration 24-month, the estimated
cost (3 billion L.E).
The implemented Strategies by the contractor in the work site are increasing distances between workers, minimize the number of
personnel at offices and transportation, the ventilation and cleanliness of the work environment, use of face masks, multiple work
shifts by activating a night shift to maintain the time of construction projects and limit the spread of the epidemic. Table 5 shows
the additional cost that the contractor incurred by COVID-19.
Table 5: The additional cost that the contractor incurred by COVID-19.

Equipment
Face masks
Cleaning & Sanitization
Medical and health services
Remote thermometers
Total

Cost/Month (L.E.)
8500
42000
35000
10000
95500

From Tables 5 above, the additional cost that the contractor incurred by COVID-19 is about L.E.95500 per month. This is important
for the contractor, and the owner should the project go past the 24-month duration. The additional cost is L.E.2292000 for a 24month project with an estimated cost (L.E.3 billion), where the percentage of cost rise is 0.076%.
There was no clear impact on the duration of the project. The contractor did not submit a cost change or duration of the project so
as not to lose the owner's confidence, but these changes will be observed in the planning process for the new projects.

9. CONCLUSION
The most effective strategies for work continuity in light of Covid-19 from the owner's point of view are:
1. Virtual teams online and work remotely
2. Using building information modeling
3. Using modern technology.
Whereas the most effective strategies from the contractor's point of view are:
1. Dividing rest times for workers and minimize the number of personnel in the groups.
2. The reanalysis of contingency reserves to maintain the project's schedule.
3. Reviewing contract clauses related to claims and dispute resolution.
4. Double shift work.
From the cases studies, covid-19 added two months to the time plan for the project in the case study No (1) as a result of this the
cost of the project increased by 1.14% considering that this percentage is variable by the specifications of the project. Whereas, in
the case study No (2) and in the presence of strategies to mitigate the impact of Coronavirus there has been no increase in the
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duration of the project and the cost of the project has increased nearly by 0.076%. The most effective strategies to mitigate the
impact of Covid-19 on the performance of cost and time of the construction projects in worksites are increasing distances between
workers, minimize the number of personnel at offices and transportation, the ventilation and cleanliness of the work environment,
use of face masks, multiple work shifts by activating a night shift to maintain the time of construction projects and limit the spread
of the epidemic. It is also concluded that that large projects with 1st class contractors and highly qualified consultants were capable to deal
with the pandemic more professionally than small projects with lower ranking contractors and consultants, and that is why large projects are less
affected with the pandemic than small ones .

REFERENCES
World Health Organization (WHO), 2020. WHO Director-General's opening remarks at the media briefing on COVID-19 – March 11 2020. [Online] Available at:
https://www.who.int/dg/speeches/detail/whodirector-general-s-opening-remarks-at-themedia-briefing-on-covid-19---11-march-2020 [Accessed on 17 March
2020] last visited.
Gilbert, M., Pullano, G., Pinotti, F., Valdano, E., Poletto, C., Boëlle, P.Y., D’Ortenzio, E., Yazdanpanah, Y., Eholie, S. P., Altmann, M.,Gutierrez, B., Kraemer, M. U.
G., & Colizza, V. (2020). Preparedness and vulnerability of African countries against importations of COVID-19: a modelling study. The Lancet, 395(10227),
871–877.https://doi.org/10.1016/S0140-6736(20)30411-6 last visited.
Essa N.M., Ibrahim H.M., Mahdi I.M. (2022) Impact of Coronavirus Pandemic Crisis on Construction Control Processes in Egypt. In: Saidi R., El Bhiri B., Maleh Y.,
Mosallam A., Essaaidi M. (eds) Advanced Technologies for Humanity. ICATH 2021. Lecture Notes on Data Engineering and Communications Technologies, vol
110. Springer, Cham. https://doi.org/10.1007/978-3-030-94188-8_37 last visited.
Rothan, H. A., and Byrareddy, S. N., 2020. The epidemiology and pathogenesis of coronavirus disease (COVID-19) outbreak. Journal of Autoimmunity (in press).
https://doi.org/10.1016/j.jaut.2020.102433 last visited.
Kabiru, J. M., & Yahaya, B. H. (2020). Can Covid-19 Considered as Force Majeure Event in the Nigeria Construction Industry. International Journal of Scientific
Engineering and Science, 4(6), 34-39.
Olanrewaju, A., AbdulAziz, A., Preece, C. N., & Shobowale, K. (2021). Evaluation of measures to prevent the spread of COVID-19 on the construction sites. Cleaner
Engineering and Technology, 5, 100277. https://doi.org/10.1016/j.clet.2021.100277 last visited.
Jallow, H., Renukappa, S. and Suresh, S. (2020), "The impact of COVID-19 outbreak on United Kingdom infrastructure sector", Smart and Sustainable Built
Environment, Vol. ahead-of-print No. ahead-of-print. https://0810ba82q-1106-y-https-doi-org.mplbci.ekb.eg/10.1108/SASBE-05-2020-0068 last visited.
Trenor, J. A., & Lim, H. S. (2020). Navigating Force Majeure Clauses and Related Doctrines in Light of the COVID-19 Pandemic. YOUNG ARB. REV., 37, 13.
Bleby, M., 2020. Construction feels COVID-19 delays in supply chain. [Online] Available at: https://www.afr.com/ property/commercial/construction-feels-covid19-delays-in-supply-chain-20200304-p546pv [Accessed on 4 March 2020].
Hansen, S. (2020). Does the COVID-19 Outbreak Constitute a Force Majeure Event? A Pandemic Impact on Construction Contracts. Journal of the Civil Engineering
Forum, 6(2), 201-214. http://dx.doi.org/10.22146/jcef.54997 last visited.
Baxter, D., & Casady, C. B. (2020). A coronavirus (COVID-19) triage framework for (Sub) national public-private partnership (PPP) programs. Sustainability
(Switzerland), 12(13). https://doi.org/10.3390/su12135253 last visited.
Nnaji, C., Jin, Z., & Karakhan, A. (2022). Safety and Health Management Response to COVID-19 in the Construction Industry: A Perspective of Fieldworkers. Process
Safety and Environmental Protection. https://doi.org/10.1016/j.psep.2022.01.002 last visited.
Ayman H Khalil, Hisham A Mahdi, Dina M Mansour, Ibrahim Mahdi (2019) “An assessment model for identifying maintenance priorities strategy for bridges” Ain
Shams Engineering Journal, Vol.11(1), pg. 1-10.
Zheng, L., Chen, K., & Ma, L. (2021). Knowledge, attitudes, and practices toward COVID-19 among construction industry practitioners in China. Frontiers in public
health, 981. https://doi.org/10.3389/fpubh.2020.599769 last visited.
Amoah, C. and Simpeh, F. (2021), "Implementation challenges of COVID-19 safety measures at construction sites in South Africa", Journal of Facilities Management,
Vol. 19 No. 1, pp. 111-128. https://doi.org/10.1108/JFM-08-2020-0061 last visited.
Ibrahim Mahdi, Dina M Mansour, Hisham A Mahdi, Ayman H Khalil, (2019) “Decision support system for optimal bridge’ maintenance” International Journal of
Construction Management, Vol. 19 (6), pg. 1-16, Taylor & Francis.
Tao, E. C. Y., Goh, Y. M., & Tian, J. (2021). Management of Safe Distancing on Construction Sites During COVID-19: A Smart Real-time Monitoring System.
Computers & Industrial Engineering, 107847. https://doi.org/10.1016/j.cie.2021.107847 last visited.
Araya, F. (2021). Modeling working shifts in construction projects using an agent-based approach to minimize the spread of COVID-19. Journal of Building
Engineering, 41, 102413.https://doi.org/10.1016/j.jobe.2021.102413 last visited.
Cochran, W. G. 1963. Sampling Techniques, 2nd Ed.,New York: John Wiley and Sons, Inc
Zhong, S., Elhegazy, H.,& Elzarka, H. (2022). Key factors affecting the decision-making process for building projects in Egypt. Ain Shams Engineering Journal, 13(3),
101597. doi:10.1016/j.asej.2021.09.024
Swei, O., Gregory, J., & Kirchain, R. (2017). Construction cost estimation: A parametric approach for better estimates of expected cost and variation. Transportation
Research Part B, 101, 295-305.
Elhegazy, H. (2020). State-of-the-art review on benefits of applying value engineering for multi-story buildings. Intelligent Buildings International.
doi:10.1080/17508975.2020.1806019
Elhegazy, H., Ebid, A., Mahdi, I., Haggag, S., & Abdul-Rashied, I. (2021). Implementing QFD in decision making for selecting the optimal structural system for
buildings.Construction Innovation, 21(2), 345-360. doi:10.1108/CI-12-2019-0149
Elhegazy, H., Badra, N., Aboul Haggag, S., & Abdel Rashid, I. (2022). Implementation of the Neural Networks for Improving the Project's Performance of Steel
Structures Projects. Journal of Industrial Integration and Management. 7(1): 133-152.doi:10.1142/S2424862221500251

https://digitalcommons.aaru.edu.jo/fej/vol3/iss1/5

8

Essa et al.: Strategies for Mitigation the Impact of Covid-19 on Construction
Future Engineering Journal 3 (2022) 2314-7237

Published by Arab Journals Platform, 2021

9

9

Future Engineering Journal, Vol. 3, Iss. 1 [2021], Art. 5
10

Future Engineering Journal 3 (2022) 2314-7237

https://digitalcommons.aaru.edu.jo/fej/vol3/iss1/5

10

Essa et al.: Strategies for Mitigation the Impact of Covid-19 on Construction
Future Engineering Journal 3 (2022) 2314-7237

Published by Arab Journals Platform, 2021

11

11

Future Engineering Journal, Vol. 3, Iss. 1 [2021], Art. 5
12

Future Engineering Journal 3 (2022) 2314-7237

https://digitalcommons.aaru.edu.jo/fej/vol3/iss1/5

12

